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(57) ABSTRACT 

There is provided an electronic apparatus that can properly 
control a power state of an electronic apparatus by using a 
temperature of a battery pack. The electronic apparatus 
detects a temperature of a battery packanda remaining capac 
ity of the battery pack. If the temperature of the battery pack 
is less than or equal to a predetermined temperature, the 
electronic apparatus performs process for turning a power 
state of the electronic apparatus from ON to OFF based on the 
remaining capacity of the battery pack. 

200 
( 
202 28 
C. of a 

VOIAS/CURRENTse- PROCON : :- 

Ri 

  

  

  

  

  

  

  

  



US 2012/O161718A1 Jun. 28, 2012 Sheet 1 of 4 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  



US 2012/O161718A1 Jun. 28, 2012 Sheet 2 of 4 Patent Application Publication 

? ? 

go) linn wildsid ?º, 
}}}}}}}&#8~&-~~~~~~~~ 

r ${} { 

% {}{}} 
  

  

  

  

  

  

  

  

  
  

    

  

  

  

  

    

  



US 2012/O161718A1 Jun. 28, 2012 Sheet 3 of 4 Patent Application Publication 

{3,}}}}}}}}}}}&###}}, "}" }}} 
· {}{} { 

  



Patent Application Publication Jun. 28, 2012 Sheet 4 of 4 US 2012/O161718A1 

- s 

Nola, EEGEP is - 3 OLAGE A PREDEERINED) - s' voice EU 
Y--- 

ES 

ACR. S. EFERARE FRA (i. 
2 ERA.R. RA 
WOAGE NFRA O, 
(R83 : Rii, A. EA 
C: Y i ; 

SPPY PER St: 

- CE TEPERATURE - 30 
s- C - PREDETERMINED cer 

YES -s S410 
S$8 1 Pras in Nes 

-1, a? REMAINNG s -DELECTEDs <CAPAGIY ESPREDETERMINED)." YES-1 VOLTAGE A ssREANING CAPACTY - FREETERNE VOIAGE - G - stop us sc 
s- YES 

SAY SER is if CAACY Sai 

t 
R. S-8 

S. 

  

  



US 2012/O161718A1 

ELECTRONIC APPARATUS, CONTROL 
METHOD, AND RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to an electronic appa 
ratus to which power is Supplied from a battery, a control 
method, and a recording medium. 
0003 2. Description of the Related Art 
0004 Recently, reduction in size and weight has been 
required for an electronic apparatus Such as a portable mobile 
phone or a digital still camera. As a power Supply of the 
electronic apparatus, a battery pack is used, including a 
lithium-ion battery as a small and light battery with high 
energy density. 
0005 Japanese Patent Application Laid-Open No. 2010 
178183 discusses an electronic apparatus that uses a second 
ary battery, such as a lithium-ion battery. The electronic appa 
ratus detects a battery Voltage Supplied from the secondary 
battery thereto and to stop power Supplied from the secondary 
battery thereto when the battery voltage is less than a prede 
termined value. 
0006. The lithium-ion battery has characteristics that 
internal resistance of the lithium-ion battery is varied depend 
ing on a temperature change thereof. At a low temperature of 
the lithium-ion battery, the internal resistance of the lithium 
ion battery increases. 
0007 When supplying power to the electronic apparatus 
from the battery pack including the lithium-ion battery, at the 
low temperature of the lithium-ion battery, the internal resis 
tance of the lithium-ion battery increases. Thus, the battery 
Voltage Supplied to the electronic apparatus from the battery 
pack sharply decreases. 
0008. When the battery voltage supplied to the electronic 
apparatus from the battery pack is sharply decreased, the 
electronic apparatus has a problem that the power Supply of 
the electronic apparatus is not controlled before normally 
stopping operations of units in the electronic apparatus. 
0009. In this case, an error occurs in process of the elec 
tronic apparatus before stopping the power Supplied to the 
electronic apparatus from the battery pack or in process for 
Solving the error. It takes a long time to initialize the elec 
tronic apparatus. 

SUMMARY OF THE INVENTION 

0010. The present invention is directed to an electronic 
apparatus capable of properly controlling power Supply of an 
electronic apparatus according to a temperature of a battery 
pack, and a control method. 
0011. According to an aspect of the present invention, an 
electronic apparatus includes a detection unit that detects a 
temperature of a battery pack and a remaining capacity of the 
battery pack, and a control unit that performs predetermined 
process for turning a power state of the electronic apparatus 
from ON to OFF based on the remaining capacity of the 
battery pack if the temperature of the battery pack is equal to 
or less than a predetermined temperature. 
0012. According to another aspect of the present inven 

tion, a control method for controlling an electronic apparatus, 
includes detecting a temperature of a battery pack, detecting 
a remaining capacity of the battery pack, and performing 
predetermined process for turning a power state of the elec 
tronic apparatus from ON to OFF based on the remaining 
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capacity of the battery pack if the temperature of the battery 
pack is equal to or less than a predetermined temperature. 
0013 Further features and aspects of the present invention 
will become apparent from the following detailed description 
of exemplary embodiments with reference to the attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illustrate 
exemplary embodiments, features, and aspects of the inven 
tion and, together with the description, serve to explain the 
principles of the invention. 
0015 FIG. 1 is a block diagram illustrating an example of 
a battery pack according to a first exemplary embodiment of 
the present invention. 
0016 FIG. 2 is a block diagram illustrating an example of 
an electronic apparatus according to the first exemplary 
embodiment. 
0017 FIG. 3 is a graph illustrating a correction amount to 
a remaining capacity of a battery according to the first exem 
plary embodiment. 
0018 FIG. 4 is a flowchart illustrating an example of 
power control process according to the first exemplary 
embodiment. 

DESCRIPTION OF THE EMBODIMENTS 

0019 Various exemplary embodiments, features, and 
aspects of the invention will be described in detail below with 
reference to the drawings. 
0020. An exemplary embodiment of the present invention 

is described below. Note that the exemplary embodiment is 
just an example and the present invention is not limited to this. 
0021. A first exemplary embodiment of the present inven 
tion is described below with reference to FIGS. 1 and 2. The 
power control system according to the first exemplary 
embodiment includes an electronic apparatus 100 and a bat 
tery pack 200. The electronic apparatus 100 is operated with 
power supplied from the battery pack 200 attached to the 
electronic apparatus 100. 
0022 FIG. 1 is a block diagram illustrating an example of 
the battery pack 200 in the power control system. FIG. 2 is a 
block diagram illustrating an example of the electronic appa 
ratus 100 in the power control system. Hereinbelow, a specific 
description is given of the electronic apparatus 100 and the 
battery pack 200. 
(0023 The battery pack 200 includes a battery cell 201, a 
voltage/current detection unit 202, a temperature detection 
unit 203, a remaining capacity detection unit 204, a micro 
computer 205, a protection circuit 206, a communication unit 
207, a temperature element 208, an interface 209, a memory 
210, and a read only memory (ROM) 211. 
0024. The battery pack 200 is attached to the electronic 
apparatus 100 by connecting the interface 209 in the battery 
pack 200 to an interface 101 in the electronic apparatus 100. 
(0025. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the microcomputer 205 receives or 
transmits information from/to a microcomputer 106 in the 
electronic apparatus 100 via the interface 209 in the battery 
pack 200 and the interface 101 in the electronic apparatus 
1OO. 
0026. The battery cell 201 is a rechargeable secondary 
battery cell. The number of battery cells contained in the 
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battery pack 200 is not limited to one. Two or more battery 
cells may be serially connected. 
0027. The battery cell 201 may be a non-aqueous solvent 
system secondary battery Such as a lithium-ion battery or a 
secondary battery cell Such as a nickel-cadmium (Ni-Cd) 
battery, a nickel-metal hydride(Ni H) battery, or a lithium 
battery. 
0028. The voltage/current detection unit 202 detects a 
voltage of the battery cell 201 and current flowing to the 
battery cell 201. When the battery pack 200 is attached to the 
electronic apparatus 100, the voltage/current detection unit 
202 detects a Voltage (discharge Voltage) discharged to the 
electronic apparatus 100 from the battery cell 201. Further, 
the voltage/current detection unit 202 detects current (dis 
charge current) discharged to the electronic apparatus 100 
from the battery cell 201. 
0029 When the battery pack 200 is attached to a battery 
charger, the Voltage/current detection unit 202 detects a volt 
age (charge voltage) supplied to the battery cell 201 from the 
battery charger. Further, the voltage/current detection unit 
202 detects current (charge current) supplied to the battery 
cell 201 from the battery charger. When the number of battery 
cells is 2 or more, the Voltage/current detection unit 202 
detects each of the voltages of the battery cells, and each of 
the currents flowing to the battery cells. 
0030 The voltage/current detection unit 202 transmits 
Voltage information indicating a detected Voltage of the bat 
tery cell 201 to the remaining capacity detection unit 204 and 
the microcomputer 205. Further, the voltage/current detec 
tion unit 202 transmits current information indicating a 
detected current flowing to the battery cell 201 to the remain 
ing capacity detection unit 204 and the microcomputer 205. 
0031. The temperature detection unit 203 detects a tem 
perature of the battery cell 201. Further, the temperature 
detection unit 203 transmits first temperature information 
indicating a detected temperature of the battery cell 201 to the 
remaining capacity detection unit 204 and the microcomputer 
205. When the number of battery cells contained in the battery 
pack 200 is two or more, the temperature detection unit 203 
detects the temperature of each battery cell. 
0032. The remaining capacity detection unit 204 detects a 
remaining capacity of the battery cell 201 based on the volt 
age information and the current information transmitted from 
the voltage/current detection unit 202 and the first tempera 
ture information transmitted from the temperature detection 
unit 203. 
0033. The remaining capacity of the battery cell 201 indi 
cates a remaining power capacity charged in the battery cell 
201. Further, the remaining capacity detection unit 204 trans 
mits remaining capacity information indicating the detected 
remaining capacity of the battery cell 201 to the microcom 
puter 205. 
0034. The microcomputer 205 controls the battery pack 
2OO. 
0035. Further, the microcomputer 205 stores the voltage 
information and the current information transmitted from the 
voltage/current detection unit 202 in the memory 210. Fur 
thermore, the microcomputer 205 stores the first temperature 
information transmitted from the temperature detection unit 
203 in the memory 210. In addition, the microcomputer 205 
stores the remaining capacity information transmitted from 
the remaining capacity detection unit 204 in the memory 210. 
0036. In addition, the microcomputer 205 controls the 
protection circuit 206 based on the voltage information, the 
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current information, the first temperature information, and 
the remaining capacity information. 
0037. The protection circuit 206 includes a field effect 
transistor (FET). One terminal of the protection circuit 206 is 
connected to the battery cell 201. The other terminal thereof 
is connected to the interface 209 in the battery pack 200. 
0038. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the protection circuit 206 connects the 
battery cell 201 to the interface 209, thereby connecting the 
battery cell 201 to the electronic apparatus 100. Further, the 
protection circuit 206 disconnects the battery cell 201 from 
the interface 209, thereby disconnecting the battery cell 201 
from the electronic apparatus 100. 
0039. When the battery pack 200 is attached to the elec 
tronic apparatus 100, a voltage of the battery cell 201 is 
reduced with discharge to the electronic apparatus 100. 
Therefore, the microcomputer 205 performs control of 
whether power is supplied to the electronic apparatus 100, 
according to whether the voltage of the battery cell 201 is 
equal to or higher than a predetermined Voltage V. 
0040. When the battery pack 200 is attached to the elec 
tronic apparatus 100, if the microcomputer 205 determines 
that the voltage of the battery cell 201 is lower than the 
predetermined voltage V, then, the microcomputer 205 con 
trols the protection circuit 206 to turn OFF (non-conductive). 
In this case, the protection circuit 206 is operated to discon 
nect the battery cell 201 from the interface 209. 
0041. When the battery pack 200 is attached to the elec 
tronic apparatus 100, if the microcomputer 205 determines 
that the voltage of the battery cell 201 is equal to or higher 
than the predetermined Voltage V, then, the microcomputer 
205 controls the protection circuit 206 to turn ON (conduc 
tive). In this case, the protection circuit 206 is operated to 
connect the battery cell 201 to the interface 209. 
0042. The predetermined voltage V is set according to an 
end Voltage of the discharge, and is stored in advance on the 
ROM 211. As a result, it is possible to prevent the over 
discharge to the electronic apparatus 100 with the battery cell 
201. The end voltage of the discharge is a threshold to prevent 
the discharge to the electronic apparatus 100 with the battery 
pack 200. The predetermined voltage V may be a voltage 
equal to or greater than the end Voltage of the discharge. 
0043. Before determining that the voltage of the battery 
cell 201 is lower than the predetermined voltage V, the micro 
computer 205 sets a value of the predetermined voltage V so 
that the remaining capacity of the battery cell 201 detected by 
the remaining capacity detection unit 204 becomes 0. That is, 
before controlling the protection circuit 206 to turn OFF with 
reduction in voltage of the battery cell 201, the microcom 
puter 205 makes the remaining capacity of the battery pack 
200 to be 0. 

0044) When the battery pack 200 is attached to the elec 
tronic apparatus 100, if the microcomputer 205 determines 
that the current flowing to the battery cell 201 is abnormal, the 
microcomputer 205 controls the protection circuit 206 to turn 
OFF. In this case, the protection circuit 206 is operated to 
disconnect the battery cell 201 from the interface 209. 
0045. When the battery pack 200 is attached to the elec 
tronic apparatus 100, if the microcomputer 205 determines 
that the temperature of the battery cell 201 is abnormal, then, 
the microcomputer 205 controls the protection circuit 206 to 
turn OFF. In this case, the protection circuit 206 is operated to 
disconnect the battery cell 201 from the interface 209. 
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0046) When the battery pack 200 is attached to the elec 
tronic apparatus 100, the communication unit 207 can receive 
a communication command from the electronic apparatus 
100. Further, when the battery pack 200 is attached to the 
electronic apparatus 100, the communication unit 207 can 
transmit the communication command to the electronic appa 
ratus 100 from the battery pack 200. 
0047. In this case, the microcomputer 205 controls the 
entire battery pack 200 according to the communication com 
mand received from the electronic apparatus 100. 
0.048. The communication command is information used 
for communication between the battery pack 200 and the 
electronic apparatus 100. 
0049. The communication unit 207 can transmit, to the 
electronic apparatus 100, the voltage information, the current 
information, the first temperature information, and the 
remaining capacity information stored in the memory 210, 
and identifier (ID) information of the battery pack 200. 
0050. Further, the communication unit 207 can receive 
information detected by the electronic apparatus 100, infor 
mation for identifying the electronic apparatus 100, and infor 
mation indicating a function of the electronic apparatus 100. 
0051. The temperature element 208 detects the tempera 
ture of the battery pack 200. Further, the temperature element 
208 transmits second temperature information indicating a 
detected temperature of the battery pack 200 to the micro 
computer 205. When acquiring the second temperature infor 
mation from the temperature element 208, the microcom 
puter 205 stores the acquired information in the memory 210. 
0052. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the temperature element 208 transmits 
the second temperature information indicating the detected 
temperature of the battery pack 200 to the electronic appara 
tus 100 via the interface 209. As the temperature element 208, 
for example, a thermistor is used. 
0053. The temperature detection unit 203 detects the tem 
perature near the battery cell 201 including the battery cell 
201, and further individually detects the temperature of the 
battery cell. However, the temperature element 208 detects 
the temperature of the entire battery pack 200. The remaining 
capacity detection unit 204 may detect the remaining capacity 
of the battery cell 201 by using the second temperature infor 
mation detected by the temperature element 208. The micro 
computer 205 may control the protection circuit 206 accord 
ing to the second temperature information. 
0054 The interface 209 is a connection terminal for con 
nection to the interface 101 in the electronic apparatus 100. 
As the connection terminal, a conductive metallic electrode is 
used for electrical connection to the interface 101 in the 
electronic apparatus 100. 
0055. The memory 210 stores the voltage information, the 
current information, the first temperature information, the 
second temperature information, and the remaining capacity 
information. The memory 210 may be a volatile memory or a 
nonvolatile memory. Alternatively, the memory 210 may be a 
memory card or a flash memory. 
0056. A read only memory (ROM) 211 stores a computer 
program for controlling the battery pack 200 and information 
such as a parameter of the battery pack 200. Further, the ROM 
211 stores an identifier (ID) as identification information of 
the battery pack 200. 
0057 The microcomputer 205 controls the battery pack 
200 according to the computer program stored in the ROM 
211 and the parameter of the battery pack 200. 

Jun. 28, 2012 

0058. The ROM 211 may be a memory card or a flash 
memory other than the ROM as long as it can store the 
computer program for controlling the battery pack 200 and 
the information such as the parameter of the battery pack 200. 
0059. The electronic apparatus 100 is described below 
using a mobile phone 100 as an example. 
0060. The mobile phone 100 according to the first exem 
plary embodiment has operation modes such as a voice com 
munication mode, an e-mail mode, an Internet access mode, 
a video capturing mode, and a video reproduction mode. 
0061. The mobile phone 100 includes the interface 101, a 
voltage detection unit 102, a first communication unit 103, a 
temperature detection unit 104, a power supply unit 105, a 
microcomputer 106, an operation unit 107, a display unit 108, 
and a backup power supply unit 109. Further, the mobile 
phone 100 includes the memory 110, a read only memory 
(ROM) 111, a recording medium 112, an image capturing 
unit 113, an image processing unit 114, a Voice processing 
unit 115, a microphone 116, a speaker 117, and a second 
communication unit 118. 
0062. The interface 101 is a connection terminal for con 
nection to the interface 209 in the battery pack 200. As the 
connection terminal, a conductive metallic electrode is used 
for electrical connection to the interface 209 in the battery 
pack 200. 
0063. The voltage detection unit 102 detects a voltage 
supplied via the interface 101. When the battery pack 200 is 
attached to the electronic apparatus 100, the voltage detection 
unit 102 detects a Voltage supplied to the electronic apparatus 
100 from the battery pack 200 via the interface 101. 
0064. The voltage detection unit 102 transmits voltage 
information indicating the Voltage Supplied from the battery 
pack 200 detected via the interface 101 to the microcomputer 
106. 
0065. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the first communication unit 103 can 
receive a communication command from the battery pack 200 
via the interface 101. In this case, the microcomputer 106 
controls the electronic apparatus 100 in response to the com 
munication command received from the battery pack 200. 
0066. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the first communication unit 103 can 
transmit the communication command to the battery pack 
200 via the interface 101. 
0067. The communication command is information used 
for communication between the battery pack 200 and the 
electronic apparatus 100. 
0068. The first communication unit 103 can receive the 
Voltage information, the current information, the first tem 
perature information, the remaining capacity information, 
and ID information of the battery pack 200, from the battery 
pack 200 via the interface 101. Further, the first communica 
tion unit 103 transmits the information received from the 
battery pack 200 to the memory 110. 
0069. Furthermore, the first communication unit 103 can 
transmit, to the battery pack 200 via the interface 101, infor 
mation detected by the mobile phone 100, identifier (ID) 
information of the mobile phone 100, and information indi 
cating a function of the mobile phone 100. 
(0070. When the battery pack 200 is attached to the mobile 
phone 100, the temperature detection unit 104 acquires the 
second temperature information from the temperature ele 
ment 208 via the interface 101, and detects the temperature of 
the battery pack 200. However, when the battery pack 200 is 
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not attached to the mobile phone 100, the temperature detec 
tion unit 104 cannot acquire the second temperature informa 
tion from the temperature element 208 via the interface 101. 
Therefore, the temperature detection unit 104 cannot detect 
the temperature of the battery pack 200. 
0071. The power supply unit 105 converts the voltage 
supplied via the interface 101 into a voltage to be supplied to 
the mobile phone 100. The power supply unit 105 supplies the 
converted voltage to the microcomputer 106, and further Sup 
plies the Voltage converted in response to an instruction of the 
microcomputer 106 to the mobile phone 100. 
0072. When the battery pack 200 is attached to the elec 
tronic apparatus 100, the power supply unit 105 acquires a 
voltage supplied from the battery pack 200 via the interface 
101. 

0073. The microcomputer 106 controls the mobile phone 
100. Further, the microcomputer 106 stores the voltage infor 
mation transmitted from the voltage detection unit 102 in the 
memory 110. Furthermore, the microcomputer 106 stores the 
second temperature information transmitted from the tem 
perature detection unit 104 in the memory 110. In addition, 
the microcomputer 106 controls the first communication unit 
103 to store the information received from the battery pack 
200 in the memory 110. 
0074 The operation unit 107 includes a power button, a 
number key, and operation keys for inputting data by a user. 
0075. The display unit 108 includes a liquid crystal dis 
play panel, and displays various screens in response to an 
instruction from the microcomputer 106. 
0076. When the battery pack 200 is not attached to the 
mobile phone 100, the backup power supply unit 109 supplies 
power for operating the microcomputer 106 thereto. Further, 
when the battery pack 200 is not attached to the mobile phone 
100, the backup power supply unit 109 supplies power for 
holding information stored in the memory 110 thereto. 
0077. The memory 110 stores the information received via 
the interface 101 by the first communication unit 103. The 
information received via the interface 101 by the first com 
munication unit 103 includes, for example, the ID informa 
tion of the battery pack 200, the voltage information, the 
current information, the remaining capacity information, the 
first temperature information, and the second temperature 
information. Further, the information received via the inter 
face 101 by the first communication unit 103 may include 
error notification information indicating that an error occurs 
in the battery pack 200. 
0078 Moreover, the memory 110 stores the information 
received by the second communication unit 118. The infor 
mation received by the second communication unit 118 
includes information of an address book or e-mail data. 

0079. In addition, the memory 110 stores video data cap 
tured by the image capturing unit 113, Voice data acquired by 
the microphone 116, or video data Subjected to image process 
by the image processing unit 114. The memory 110 may be a 
volatile memory or a nonvolatile memory. Alternatively, the 
memory 110 may be a memory card or a flash memory. 
0080. The ROM 111 stores information such as a com 
puter program for controlling the mobile phone 100 and a 
parameter of the mobile phone 100. Further, the ROM 111 
stores an identifier (ID) as identification information of the 
mobile phone 100. The microcomputer 106 controls the 
mobile phone 100 according to the computer program stored 
in the ROM 111 and the parameter of the mobile phone 100. 
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I0081 Further, data corresponding to the correction 
amount indicating a relation between the temperatures of the 
battery pack 200 illustrated in FIG.3 and a correction amount 
to the remaining capacity of the battery pack 200 acquired 
from the remaining capacity information are stored in the 
ROM 111. When acquiring any of the first temperature infor 
mation and the second temperature information from the 
battery pack 200, the microcomputer 106 detects the tempera 
ture of the battery cell 201 in the battery pack 200 from one of 
the first temperature information and the second temperature 
information. 
I0082. When acquiring the remaining capacity informa 
tion, the microcomputer 106 detects the remaining capacity 
of the battery pack 200 from the remaining capacity informa 
tion. So long as it can store information Such as the computer 
program for controlling the electronic apparatus 100 and the 
parameter of the electronic apparatus 100, the ROM 111 may 
be a memory card or a flash memory other than the ROM. 
I0083. Further, the microcomputer 106 detects the correc 
tion amount to the remaining capacity of the battery pack 200 
based on the temperature of the battery cell 201 and the data 
corresponding to the correction amount recorded to the ROM 
111. Thereby, the microcomputer 106 corrects the remaining 
capacity of the battery pack 200. 
I0084. In this case, the microcomputer 106 stores the cor 
rected remaining capacity of the battery pack 200 in the 
memory 110. The microcomputer 106 may individually store 
the remaining capacity of the battery pack 200 acquired from 
the remaining capacity information and the corrected remain 
ing capacity of the battery pack 200 in the memory 110. 
Further, the microcomputer 106 may overwrite, on the 
memory 110, the corrected remaining capacity of the battery 
pack 200 acquired from the remaining capacity information. 
I0085. The recording medium 112 stores video data such as 
a still image or a motion image captured by the image cap 
turing unit 113. Further, the recording medium 112 stores 
Video data Subjected to image process by the image process 
ing unit 114. The microcomputer 106 can control the video 
data captured by the image capturing unit 113 or the video 
data Subjected to the image process by the image processing 
unit 114 to be stored in the recording medium 112. 
I0086. Further, the microcomputer 106 can control the 
video data or voice data stored in the recording medium 112 
to be read from the recording medium 112. The video data 
read from the recording medium 112 is transmitted to the 
image processing unit 114, the second communication unit 
118, and the display unit 108. Moreover, the voice data read 
from the recording medium 112 is transmitted to the voice 
processing unit 115, the second communication unit 118, and 
the speaker 117. 
I0087. The recording medium 112 may be a memory card, 
a flash memory, or a hard disk using a magnetic disk. 
I0088 Alternatively, the recording medium 112 may be a 
recording medium detachable from the mobile phone 100 or 
a recording medium in the mobile phone 100. 
I0089. The image capturing unit 113 captures a still image 
or a motion image of a Subject, and transmits the captured 
image to the image processing unit 114. 
0090 When the image capturing unit 113 captures the 
Video image, the image processing unit 114 performs prede 
termined process on the video image transmitted from the 
image capturing unit 113. Further, the image processing unit 
114 generates video data from the video image transmitted 
from the image capturing unit 113. In the predetermined 
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process, the video image transmitted from the image captur 
ing unit 113 is converted into a recording format. The video 
data generated by the image processing unit 114 is transmit 
ted on the recording medium 112, and is stored in the record 
ing medium 112. 
0091. Further, in reproduction of the video data stored in 
the recording medium 112, the image processing unit 114 
performs process for converting the video data stored in the 
recording medium 112 into a display format. As a result, the 
image processing unit 114 generates display data for display 
ing on the display unit 108 from the video data stored in the 
recording medium 112. The display data generated by the 
image processing unit 114 is transmitted to the display unit 
108, and is displayed on the display unit 108. 
0092. In voice communication using the mobile phone 
100, the voice processing unit 115 converts the voice data 
from the microphone 116 into a communication format, and 
transmits the Voice data to the second communication unit 
118. Further, the voice processing unit 115 decodes the voice 
data sent from a communication partner via the second com 
munication unit 118, and transmits the decoded Voice data to 
the speaker 117. 
0093. The second communication unit 118 communicates 
the Voice data or video data with another phone using a 
communication system of a communication carrier Sub 
scribed by a user. Further, the second communication unit 118 
communicates databased on a well-known communication 
system Such as a wiring communication system using a uni 
versal serial bus (USB) or wireless communication. 
0094. Next, a voice communication function of the mobile 
phone 100 is described. When making a call to the commu 
nication partner, a user operates a number key of the operation 
unit 107 to input a number of the communication partner. 
Alternatively, the address book stored in the memory 110 is 
displayed on the display unit 108, the communication partner 
is selected, and a call is instructed. 
0095. When instructing the call, the microcomputer 106 
sends the call to the communication partner via the second 
communication unit 118. When the call arrives at the com 
munication partner, the second communication unit 118 out 
puts voice data of the partner to the voice processing unit 115, 
and transmits Voice data of the user to the partner. 
0096. Further, when sending an e-mail, the user instructs 
e-mail writing with the operation unit 107. When instructing 
the e-mail writing, the microcomputer 106 displays a screen 
for e-mail writing on the display unit 108. The user inputs a 
sending address or an e-mail body with the operation unit 
107, and instructs e-mail sending. 
0097. When instructing the e-mail sending, the microcom 
puter 106 transmits information on an address and data on the 
e-mail body to the second communication unit 118. The sec 
ond communication unit 118 converts the data on the e-mail 
into a communication format, and transmits the converted 
data to the sending destination. Further, when receiving the 
e-mail, the second communication unit 118 converts the 
received data of the e-mail into a display format, and displays 
the converted data on the display unit 108. 
0098 Next, an image capturing function of the mobile 
phone 100 is described. The user operates the operation unit 
107 to set the image capturing mode. Thereafter, the user 
performs instruction to capture a still image or a motion 
image. Then, the image capturing unit 113 captures still 
image data or motion image data, and transmits the captured 
image data to the image processing unit 114. The image 
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processing unit 114 processes the captured still image data or 
motion image data, and stores the processed data in the 
memory 110. Further, the image processing unit 114 trans 
mits the captured still image data or motion image data to the 
recording medium 112. 
(0099 Further, the mobile phone 100 transmits a file con 
taining the captured still image or motion image data, as an 
attachment file of the e-mail. Specifically, when sending an 
e-mail, a video file stored in the ROM 111 or the recording 
medium 112 is selected. Transmission of the selected video 
file is instructed to send as an attachment file. 
0100 Furthermore, the mobile phone 100 can transmit the 

file containing the captured still image or motion image data 
to an external device such as a personal computer (PC) or 
another phone via an interface (not illustrated). The user 
operates the operation unit 107, selects the video file stored in 
the ROM 111 or the recording medium 112, and instructs the 
transmission. The microcomputer 106 controls the selected 
video file from the ROM 111 or the recording medium 112 to 
be read and transmitted to the external device. 
0101 Power control process performed by the mobile 
phone 100 according to the first exemplary embodiment is 
described with reference to a flowchart in FIG. 4. The micro 
computer 106 executes the computer program Stored in the 
ROM 111, thereby realizing the power control process. 
0102 The mobile phone 100 performs the power control 
process in FIG. 4 when the battery pack 200 is attached to the 
mobile phone 100. When the electronic apparatus 100 is 
turned off, the backup power supply unit 109 supplies power 
at least to the Voltage detection unit 102, the temperature 
detection unit 104, the microcomputer 106, the operation unit 
107, the memory 110, and the ROM 111. 
0103) The voltage detection unit 102 detects a voltage 
supplied from the battery pack 200 via the interface 101. A 
voltage detected by the voltage detection unit 102 is referred 
to as a “detected voltage A. At this time, the battery pack 200 
Supplies a Voltage equal to the detected Voltage A detected by 
the Voltage detection unit 102 to the power supply unit 105 via 
the interface 101. 
0104. In step S401, the microcomputer 106 determines 
whether the detected voltage A by the voltage detection unit 
102 is equal to or higher than a predetermined voltage B. The 
predetermined voltage B is stored in advance to the ROM111. 
0105. If the microcomputer 106 determines that the 
detected voltage A is lower than the predetermined voltage B 
(NO in step S401), the flowchart returns to step S401. That is, 
if the microcomputer 106 determines that the detected volt 
age A is lower than the predetermined Voltage B, the micro 
computer 106 determines that the battery pack 200 is not 
connected to the mobile phone 100 via the interface 101. 
Further, in this case, the microcomputer 106 also determines 
that the battery pack 200 does not have a sufficient remaining 
capacity for supplying power to the mobile phone 100. 
0106 If the microcomputer 106 determines that the 
detected Voltage A is equal to or higher than the predeter 
mined voltage B (YES in step S401), the flowchart proceeds 
from step S401 to step S402. Also if the microcomputer 106 
determines that the detected Voltage A is equal to or higher 
than the predetermined voltage B, the microcomputer 106 
determines that the battery pack 200 having the remaining 
capacity enough for Supplying power to the mobile phone 100 
is attached to the mobile phone 100. 
0107. In this case, a voltage that is equal to or higher than 
the predetermined Voltage B is supplied to the power Supply 
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unit 105. In this case, the microcomputer 106 controls the 
power supply unit 105 to supply the power from the battery 
pack 200 to the voltage detection unit 102, the first commu 
nication unit 103, the temperature detection unit 104, the 
microcomputer 106, the operation unit 107, the memory 110. 
and the ROM 111. 
0108 Further, the microcomputer 106 controls the backup 
power supply unit 109 to stop the operation of the backup 
power supply unit 109. In this case, the backup power supply 
unit 109 does not supply power to the voltage detection unit 
102, the first communication unit 103, the temperature detec 
tion unit 104, the microcomputer 106, the operation unit 107. 
the memory 110, and the ROM 111. However, the power 
supply unit 105 supplies power from the battery pack 200 to 
these units. 
0109) If the microcomputer 106 determines that the 
detected Voltage A is equal to or higher than the predeter 
mined voltage B (YES in step S401), the operation unit 107 
receives an operation from the user. On the other hand, if the 
microcomputer 106 determines that the detected voltage A is 
lower than the predetermined voltage B (NO in step S401), 
the operation unit 107 does not receive the operation from the 
user if the user operates the operation unit 107. 
0110. In step S402, the microcomputer 106 controls the 

first communication unit 103 to acquire the first temperature 
information, the Voltage information, the current informa 
tion, and the remaining capacity information via the interface 
101 from the battery pack 200. 
0111. If the first temperature information, the voltage 
information, the current information, and the remaining 
capacity information are acquired via the interface 101 from 
the battery pack 200, the microcomputer 106 stores the 
acquired first temperature information, Voltage information, 
current information, and remaining capacity information in 
the memory 110. In this case, the flowchart proceeds from 
step S402 to step S403. 
0112. In step S402, the microcomputer 106 determines 
whether the temperature detection unit 104 acquires the sec 
ond temperature information from the battery pack 200 via 
the interface 101. If the microcomputer 106 determines that 
the temperature detection unit 104 acquires the second tem 
perature information, the microcomputer 106 stores the 
acquired second temperature information in the memory 110. 
0113. In step S403, the microcomputer 106 determines 
whether the power of the mobile phone 100 is turned ON. 
0114. The microcomputer 106 may determine whether the 
power of the mobile phone 100 is turned ON based on 
whether the powerbutton of the operation unit 107 is operated 
to turn on the power of the mobile phone 100. Alternatively, 
the microcomputer 106 may determine whether the power of 
the mobile phone 100 is turned ON based on the powerbutton 
of the operation unit 107 is operated to turn off the power of 
the mobile phone 100. 
0115 If the microcomputer 106 determines that the power 
of the mobile phone 100 is turned ON (YES in step S403), the 
flowchart proceeds from step S403 to step S404. If the micro 
computer 106 determines that the power of the mobile phone 
100 is not turned ON (NO in step S403), the flowchart returns 
from step S403 to step S401. 
0116. In step S404, the microcomputer 106 controls the 
power supply unit 105 to supply power supplied from the 
battery pack 200 to the power supply unit 105, to the mobile 
phone 100. In this case, the power supply unit 105 Supplies a 
required voltage to the voltage detection unit 102, the first 
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communication unit 103, the temperature detection unit 104, 
the microcomputer 106, the operation unit 107, the memory 
110, and the ROM 111. 
0117. In this case, the power supply unit 105 can supply a 
required Voltage to the recording medium 112, the second 
communication unit 118, the display unit 108, the voice pro 
cessing unit 115, the microphone 116, the speaker 117, the 
image capturing unit 113, and the image processing unit 114. 
0118. If the power that is supplied from the battery pack 
200 is supplied to the mobile phone 100, the power of the 
mobile phone 100 is turned ON. In this case, the flowchart 
proceeds from step S404 to step S405. 
0119) During the process in step S404, the microcomputer 
106 periodically performs the process in step S402. Further, if 
the process in step S404 is executed, the microcomputer 106 
controls the mobile phone 100 according to the operation of 
the user on the operation unit 107. 
I0120 In step S404, the microcomputer 106 controls the 
power supply unit 105 to supply power that is supplied from 
the battery pack 200 thereto to the mobile phone 100. Alter 
natively, in step S404, the microcomputer 106 may control 
the power supply unit 105 to supply the power that is supplied 
from the battery pack 200 thereto to a part of the mobile phone 
100 according to an operation mode of the mobile phone 100. 
I0121. If the mobile phone 100 is in an image capturing 
mode, the microcomputer 106 may control the power Supply 
unit 105 to supply required power to the display unit 108, the 
recording medium 112, the image processing unit 114, the 
image capturing unit 113, the Voice processing unit 115, the 
microphone 116, and the speaker 117. In this case, the micro 
computer 106 may control the power supply unit 105 not to 
Supply the required power to the second communication unit 
118. 
0.122 Further, if the mobile phone 100 captures a still 
image, the microcomputer 106 may control the power Supply 
unit 105 not to Supply required power to the Voice processing 
unit 115, the microphone 116, and the speaker 117. Further, if 
capturing a motion image, the microcomputer 106 may con 
trol the power supply unit 105 to supply required power to the 
voice processing unit 115, the microphone 116, and the 
speaker 117. 
I0123. Further, if the mobile phone 100 is in a reproduction 
mode, the microcomputer 106 may control the power Supply 
unit 105 to supply required power to the display unit 108, the 
recording medium 112, the image processing unit 114, the 
voice processing unit 115, and the speaker 117. In this case, 
the microcomputer 106 may control the power supply unit 
105 not to Supply required power to the image capturing unit 
113 and the second communication unit 118. 
0.124. Further, if the mobile phone 100 reproduces a still 
image, the microcomputer 106 may control the power Supply 
unit 105 not to Supply required power to the Voice processing 
unit 115 and the speaker 117. Further, if reproducing a motion 
image, the microcomputer 106 may control the power Supply 
unit 105 to supply required power to the voice processing unit 
115 and the speaker 117. 
0.125 Further, if the mobile phone 100 is in a voice com 
munication mode, the microcomputer 106 may control the 
power supply unit 105 to supply required voltage to the dis 
play unit 108, the image processing unit 114, the Voice pro 
cessing unit 115, the speaker 117, the microphone 116, and 
the second communication unit 118. In this case, the micro 
computer 106 may control the power supply unit 105 not to 
Supply required power to the image capturing unit 113. 
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0126 Further, if the mobile phone 100 is in an e-mail 
mode, the microcomputer 106 may control the power Supply 
unit 105 to supply required power to the display unit 108, the 
image processing unit 114, and the second communication 
unit 118. In this case, the microcomputer 106 may control the 
power supply unit 105 not to supply required power to the 
image capturing unit 113. 
0127. Even if the operation mode of the mobile phone 100 

is any of the modes, the microcomputer 106 controls the 
power supply unit 105 to supply required power to the voltage 
detection unit 102, the first communication unit 103, the 
temperature detection unit 104, the microcomputer 106, the 
operation unit 107, the ROM 111, and the memory 110. 
0128. If the power of the mobile phone 100 is turned ON 
(YES in step S403), when required power has already been 
supplied to the mobile phone 100, the microcomputer 106 
may omit process in step S404. 
0129. If the mobile phone 100 is operated with the power 
supplied from the battery pack 200, the remaining capacity of 
the battery cell 201 charged in the battery pack 200 is reduced. 
With the reduction in remaining capacity of the battery pack 
200, a voltage supplied to the electronic apparatus 100 by the 
battery pack 200 is reduced. Further, the battery pack 200 is 
not capable of Supplying power for operating the mobile 
phone 100 thereto. 
0130. Therefore, the operation of the mobile phone 100 is 
stopped before the battery pack 200 cannot supply power. 
Then, the power of the mobile phone 100 is turned off. 
0131 Thus, when the power of the mobile phone 100 is 
turned ON, the mobile phone 100 needs to determine a state 
of power supplied from the battery pack 200 to the mobile 
phone 100. 
0.132. As an example of a method for determining the state 
of power supplied from the battery pack 200 to the mobile 
phone 100, it is determined whether the voltage supplied from 
the battery pack 200 is higher than a specific voltage. 
0133. However, characteristics of internal resistance of the 
battery pack 200 can be dramatically changed depending on 
the temperature of the battery cell 201 in the battery pack 200. 
0134). If the temperature of the battery cell 201 is low, the 
internal resistance of the battery pack 200 rises. Therefore, 
the voltage of the battery cell 201 is sharply reduced. Thus, 
when the voltage of the battery cell 201 is reduced to be lower 
than the predetermined voltage V, the protection circuit 206 in 
the battery pack 200 is operated to disconnect the battery cell 
201 from the electronic apparatus 100. 
0135) In this case, the battery pack 200 cannot supply the 
power to the mobile phone 100 via the interface 209. The 
power is not supplied from the battery pack 200 to the mobile 
phone 100. Therefore, the power of the mobile phone 100 is 
changed from ON to OFF before the microcomputer 106 
normally stops the operation of the mobile phone 100. 
0136. Therefore, a method for determining whether the 
power is supplied to the mobile phone 100 from the battery 
pack 200 is selected according to the temperature of the 
battery cell 201. Thus, it is prevented that the power of the 
mobile phone 100 is turned OFF before the operation of the 
mobile phone 100 normally stops. 
0137 In step S405, the microcomputer 106 determines 
whether the temperature of the battery cell 201 is equal to or 
higher than a predetermined temperature D. In step S405, the 
microcomputer 106 acquires the temperature of the battery 
cell 201, which is compared with the predetermined tempera 
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ture D, according to one of the first temperature information 
and the second temperature information stored in the memory 
110. 
0.138. The temperature of the battery cell 201 acquired 
according to one of the first temperature information and the 
second temperature information is referred to as a “tempera 
ture C of the battery cell 201'. If the microcomputer 106 
determines that the temperature C of the battery cell 201 is 
lower than the predetermined temperature D (NO in step 
S405), the microcomputer 106 determines that the tempera 
ture C of the battery cell 201 is low. In this case, the flowchart 
proceeds from step S405 to step S410. 
0.139. If the microcomputer 106 determines that the tem 
perature C of the battery cell 201 is the predetermined tem 
perature D or higher (YES in step S405), the microcomputer 
106 determines that the temperature C of the battery cell 201 
is not low. In this case, the flowchart proceeds from step S405 
to step S406. 
0140. The predetermined temperature D is a value stored 
in advance in the ROM 111. The predetermined temperature 
D may be acquired by the mobile phone 100 from the ROM 
211 in the battery pack 200. The predetermined temperature 
D is, e.g., 10°C. or less. 
0.141. If the temperature C of the battery cell 201 is equal 
to or higher than the predetermined temperature D (YES in 
step S405), the microcomputer 106 determines whether the 
voltage supplied from the battery pack 200 is higher than a 
specific voltage. Thus, the microcomputer 106 determines 
whether the power from the battery pack 200 is supplied to the 
mobile phone 100. 
0142. In step S406, the microcomputer 106 determines 
whether the detected Voltage A is equal to or higher than a 
predetermined Voltage E. 
0143. The predetermined voltage E is stored inadvance on 
the ROM 111. Further, the predetermined voltage E is a 
threshold for controlling process for stopping the operation of 
the mobile phone 100 before changing the power of the 
mobile phone 100 from ON to OFF. Therefore, the micro 
computer 106 sets the predetermined voltage E to be equal to 
or higher than a predetermined Voltage for Switching off the 
protection circuit 206. Further, the predetermined voltage E is 
equal to or higher than a predetermined Voltage B. 
0144. The predetermined voltage E may be stored in 
advance on the ROM 111. Alternatively, the predetermined 
voltage E may be calculated by the microcomputer 205 of the 
battery pack 200, and may be acquired by the electronic 
apparatus 100 from the battery pack 200. 
0145 If the microcomputer 205 calculates the predeter 
mined voltage E, the microcomputer 205 calculates the pre 
determined Voltage E according to the predetermined Voltage 
V, because as the predetermined voltage E is closer to the 
predetermined voltage V, the electronic apparatus 100 can 
efficiently use the power supplied from the battery cell 201. 
0146 If the microcomputer 106 determines that the 
detected voltage A is lower than the predetermined voltage E 
(NO in step S406), the flowchart proceeds from step S406 to 
step S407. 
0147 If the microcomputer 106 determines that the 
detected Voltage A is equal to or greater than the predeter 
mined voltage E (YES in step S406), the flowchart returns 
from step S406 to step S401. 
0.148. If the temperature C of the battery cell 201 is equal 
to or higher than the predetermined temperature D (YES in 
step S405), the microcomputer 106 does not determine 
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whether power is supplied to the mobile phone 100 from the 
battery pack 200 depending on the remaining capacity 
thereof. Therefore, if the remaining capacity of the battery 
pack 200 is 0, when the detected voltage A is equal to or 
higher than the predetermined Voltage E, the microcomputer 
106 does not stop the operation of the mobile phone 100. 
Therefore, the power is efficiently supplied from the battery 
pack 200. 
0149. In step S407, the microcomputer 106 controls the 
display unit 108 to display, on the display unit 108, informa 
tion indicating that the remaining capacity of the battery pack 
200 for operating the mobile phone 100 is not sufficient, and 
information for promoting the charge of the battery pack 200. 
0150. Further, the microcomputer 106 temporarily pro 

hibits the operation of the operation unit 107 by the user from 
being received. At this time, the microcomputer 106 may 
control the display unit 108 to display information indicating 
that the power of the mobile phone 100 is changed from ON 
to OFF on the display unit 108. 
0151. In this case, the flowchart proceeds from step S407 

to step S408. In step S407, the display on the display unit 108 
can prompt the user to charge the battery pack 200 or replace 
the battery pack 200. 
0152. In step S408, the microcomputer 106 performs pro 
cess for normally ending operations of the display unit 108, 
the voice processing unit 115, the microphone 116, the 
speaker 117, the second communication unit 118, the image 
capturing unit 113, and the image processing unit 114. 
0153. The microcomputer 106 confirms the end of the 
operations of the display unit 108, the voice processing unit 
115, the microphone 116, the speaker 117, the second com 
munication unit 118, the image capturing unit 113, and the 
image processing unit 114. Then, the flowchart proceeds from 
step S408 to step S409. 
0154) In step S409, the microcomputer 106 controls the 
power supply unit 105 not to supply the voltage from the 
battery pack 200 to the entire mobile phone 100. 
(O155 In step S409, the microcomputer 106 further con 
trols the backup power supply unit 109 to supply a required 
voltage to the voltage detection unit 102, the temperature 
detection unit 104, the microcomputer 106, the operation unit 
107, and the ROM 111. In this case, the power of the mobile 
phone 100 is changed from ON to OFF. If the power of the 
mobile phone 100 is OFF, the flowchart ends. 
0156. If the temperature C of the battery cell 201 is lower 
than the predetermined temperature D (NO in step S405), the 
microcomputer 106 determines whether the remaining capac 
ity of the battery pack 200 is equal to or less than a predeter 
mined remaining capacity. Through this, the microcomputer 
106 determines whether the power from the battery pack 200 
is supplied to the mobile phone 100. 
(O157. In step S410, the microcomputer 106 determines 
whether the remaining capacity of the battery pack 200 is 
equal to or less than a predetermined remaining capacity G. 
0158. The predetermined remaining capacity G is a value 
stored in advance on the ROM 111. Further, the predeter 
mined remaining capacity G is a threshold for controlling 
process for stopping the operation of the mobile phone 100 
before changing the power of the mobile phone 100 from ON 
to OFF. Therefore, the microcomputer 106 sets the predeter 
mined remaining capacity G to Supply power for performing 
process in steps S407, S408, and S409 to the mobile phone 
1OO. 
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0159. Further, the microcomputer 106 sets the predeter 
mined remaining capacity G to perform the process in steps 
S407, S408, and S409 before the voltage of the battery cell 
201 is lower than the predetermined voltage V. 
0160 The predetermined remaining capacity G may be 
stored in advance on the ROM 111. Further, the predeter 
mined remaining capacity G may be calculated by the micro 
computer 205 of the battery pack 200 and acquired by the 
electronic apparatus 100 from the battery pack 200. 
0.161 When the microcomputer 205 calculates the prede 
termined remaining capacity G, the microcomputer 205 cal 
culates the predetermined remaining capacity G according to 
the remaining capacity of the battery pack 200 when the 
voltage of the battery cell 201 is lower than the predetermined 
voltage V. 
0162. In step S410, the remaining capacity of the battery 
pack 200, which is compared with the predetermined remain 
ing capacity G by the microcomputer 106, is the remaining 
capacity of the battery pack 200 corrected by the microcom 
puter 106 according to the temperature of the battery cell 201 
and the data on the correction amount stored in the ROM 111. 
0163 A “remaining capacity F is the remaining capacity 
of the battery pack 200 corrected according to the tempera 
ture of the battery cell 201 and the data corresponding to the 
correction amount stored in the ROM 111. The remaining 
capacity Faccording to the first exemplary embodiment indi 
cates a value of a ratio of the remaining capacity to the total 
capacity of power charged in the battery pack 200. In this 
case, the predetermined remaining capacity G may be "0%” 
or more than “0%. 
0164. If the microcomputer 106 determines that the 
remaining capacity F of the battery pack 200 is equal to or less 
than the predetermined remaining capacity G (YES in step 
S410), the flowchart proceeds from step S410 to step S407. 
0.165 If the microcomputer 106 determines that the 
remaining capacity F of the battery pack 200 is more than the 
predetermined remaining capacity G (NO in step S410), the 
flowchart returns from step S410 to step S401. 
(0166 If the voltage of the battery cell 201 is reduced to be 
lower than the predetermined voltage V, the microcomputer 
205 controls the protection circuit 206 to be turned OFF. 
Therefore, the microcomputer 106 performs process in steps 
S407, S408, and S409 according to the power supplied from 
the battery pack 200 to the mobile phone 100 during a period 
from a time when the remaining capacity of the battery pack 
200 is equal to or less than the predetermined remaining 
capacity G to a time when the protection circuit 206 is turned 
OFF. 
0167. In step S408, the microcomputer 106 stops the 
operation of the mobile phone 100 to preventerror occurrence 
in the mobile phone 100. In step S409, the microcomputer 
106 then can turn off the power of the mobile phone 100. 
0168 According to the first exemplary embodiment, the 
mobile phone 100 corrects the remaining capacity obtained 
from the remaining capacity information acquired from the 
battery pack 200 according to the temperature of the battery 
pack 200 and the data corresponding to the correction amount 
in FIG. 3 Stored in the ROM 111. 

0169. However, the present invention is not limited to this. 
For example, the data corresponding to the correction amount 
in FIG. 3 is similarly stored in the ROM 211 of the battery 
pack 200. In this case, the microcomputer 205 can correct the 
remaining capacity acquired from the remaining capacity 
information detected by the remaining capacity detection unit 
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204 according to the first temperature information detected 
by the temperature detection unit 203 and the data corre 
sponding to the correction amount recorded to the ROM 211. 
0170 In this case, the microcomputer 205 can transmit the 
remaining capacity information corrected by the battery pack 
200, indicating the remaining capacity of the battery pack 
200, to the electronic apparatus 100. When the remaining 
capacity of the battery pack 200 is corrected according to the 
temperature of the battery cell 201 in the battery pack 200, the 
electronic apparatus 100 may not correct the remaining 
capacity of the battery pack 200 according to the temperature 
of the battery pack 200. 
0171 According to the first exemplary embodiment, the 
remaining capacity F is the value indicating the ratio of the 
remaining capacity to the total capacity of the power charged 
in the battery pack 200. Alternatively, with a value other than 
this, the remaining capacity of the battery pack 200 may be 
indicated. 
0172 Further, the electronic apparatus 100 operated with 
the power supplied from the battery pack 200 is not limited to 
the mobile phone. In this case, the electronic apparatus 100 
maybe a digital still camera, a digital video camera, or a music 
player. 
0173. In the power control system according to the first 
exemplary embodiment, the electronic apparatus 100 change 
the determination to perform process for stopping the opera 
tion of the electronic apparatus 100 by using the temperature 
of the battery cell 201 in the battery pack 200. 
(0174 If the temperature of the battery cell 201 is equal to 
or higher thana predetermined temperature, the internal resis 
tance of the battery pack 200 is not sharply increased. Further, 
the voltage of the battery cell 201 is not sharply reduced. 
Therefore, if the temperature of the battery cell 201 is equal to 
or higher than the predetermined temperature, the electronic 
apparatus 100 determines whether the process for stopping 
the operation of the electronic apparatus 100 is performed by 
using the voltage detected from the battery pack 200. 
0175 Thus, if it is determined that power is not supplied 
from the battery pack 200 to the electronic apparatus 100 
based on the voltage detected from the battery pack 200, the 
operation of the entire electronic apparatus 100 also is nor 
mally stopped. Then, the power of the electronic apparatus 
100 is turned off. 
(0176). If the temperature of the battery cell 201 is lower 
than the predetermined value, the internal resistance of the 
battery pack 200 may be increased. Then, the voltage of the 
battery cell 201 can be sharply reduced. Therefore, if the 
temperature of the battery cell 201 is lower than the predeter 
mined temperature, it is determined whether the process for 
stopping the operation of the electronic apparatus 100 by 
using the remaining capacity detected from the battery pack 
2OO. 
0177 Thus, if it is determined that power is not supplied 
from the battery pack 200 to the electronic apparatus 100 
based on the remaining capacity of the battery pack 200, the 
operation of the entire electronic apparatus 100 also normally 
is stopped. Then, the electronic apparatus 100 is turned off. 
0.178 Therefore, the operation of the electronic apparatus 
100 normally is stopped. Further, the electronic apparatus 100 
is turned off. As a consequence, the power of the electronic 
apparatus 100 can be properly controlled. 
0179 The present invention is not limited to the electronic 
apparatus 100 according to the first exemplary embodiment. 
Further, the present invention is not limited to the battery pack 
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200 according to the first exemplary embodiment. According 
to the present invention, the electronic apparatus 100 and the 
battery pack 200 can be realized by a system including a 
plurality of devices. 
0180 Further, a computer program can realize the various 
process and functions according to the first exemplary 
embodiment. In this case, a computer including a central 
processing unit (CPU) can execute the computer program 
according to the present invention, thereby realizing the vari 
ous functions according to the first exemplary embodiment. 
0181. Obviously, according to the present invention, the 
computer program may realize the various process and func 
tions according to the first exemplary embodiment by using 
an operating system (OS) on the computer. 
0182. According to the present invention, the computer 
program is read from a computer-readable recording 
medium, and is executed by the computer. The computer 
readable recording medium can be a hard disk device, an 
optical disk, a compact-disk read only memory (CD-ROM), a 
compact-disk recordable (CD-R), a memory card, or a read 
only memory (ROM). Further, the computer program accord 
ing to the present invention may be provided for the computer 
from an external device via a communication interface, and 
may be executed by the computer. 
0183 While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
modifications, equivalent structures, and functions. 
0.184 This application claims priority from Japanese 
Patent Application No. 2010-286527 filed Dec. 22, 2010, 
which is hereby incorporated by reference herein in its 
entirety. 

What is claimed is: 
1. An electronic apparatus comprising: 
a detection unit that detects a temperature of a battery pack 

and a remaining capacity of the battery pack; and 
a control unit that performs predetermined process for 

turning a power state of the electronic apparatus from 
ON to OFF based on the remaining capacity of the 
battery pack if the temperature of the battery pack is less 
than or equal to a predetermined temperature. 

2. The electronic apparatus according to claim 1, wherein, 
if the temperature of the battery pack is more than the prede 
termined temperature, the control unit performs the predeter 
mined process based on a Voltage of the battery pack. 

3. The electronic apparatus according to claim 1, wherein 
the control unit does not perform the predetermined process if 
the temperature of the battery pack is less than or equal to the 
predetermined temperature and the remaining capacity of the 
battery pack is not equal to or less than a predetermined 
remaining capacity. 

4. The electronic apparatus according to claim 1, wherein, 
if the temperature of the battery pack is less than or equal to 
the predetermined temperature and the remaining capacity of 
the battery pack is equal to or less than a predetermined 
remaining capacity, the control unit performs the predeter 
mined process even if a Voltage of the battery pack is more 
than a predetermined Voltage. 

5. The electronic apparatus according to claim 4, wherein 
the control unit performs the predetermined process if the 
temperature of the battery pack is more than the predeter 
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mined temperature and the Voltage of the battery pack is less 
than or equal to the predetermined Voltage. 

6. The electronic apparatus according to claim 4, wherein, 
if the temperature of the battery pack is more than the prede 
termined temperature and the Voltage of the battery pack is 
more than the predetermined Voltage, the control unit does 
not perform the predetermined process even if the remaining 
capacity of the battery pack is equal to or less than a prede 
termined remaining capacity. 

7. The electronic apparatus according to claim 1, wherein 
the detection unit detects a voltage of the battery pack. 

8. The electronic apparatus according to claim 1, wherein 
the temperature of the battery pack is detected by using at 
least one of information indicating a temperature of a battery 
cell acquired from the battery pack and information indicat 
ing the temperature of the battery pack acquired from the 
battery pack. 

9. The electronic apparatus according to claim 1, wherein 
the predetermined process includes process for stopping an 
operation of the electronic apparatus and process for control 
ling power Supply of the electronic apparatus to turn off the 
power of the electronic apparatus. 

10. The electronic apparatus according to claim 1, wherein 
the predetermined process includes process for displaying 
information indicating that the remaining capacity of the 
battery pack is not sufficient. 
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11. The electronic apparatus according to claim 1, wherein 
the electronic apparatus is an image capturing apparatus. 

12. The electronic apparatus according to claim 1, wherein 
the electronic apparatus includes at least one of a mobile 
phone, a digital still camera, a digital camera, and a music 
player. 

13. A control method for controlling an electronic appara 
tus, comprising: 

detecting a temperature of a battery pack; 
detecting a remaining capacity of the battery pack; and 
performing predetermined process for turning a power 

state of the electronic apparatus from ON to OFF based 
on the remaining capacity of the battery pack if the 
temperature of the battery pack is less than or equal to a 
predetermined temperature. 

14. A non-transitory computer-readable recording medium 
that stores a computer-executable program for causing a com 
puter to execute a control method for controlling an electronic 
apparatus, the control method comprising: 

detecting a temperature of the battery pack; 
detecting a remaining capacity of the battery pack; and 
performing predetermined process for turning a power 

state of the electronic apparatus from ON to OFF based 
on the remaining capacity of the battery pack if the 
temperature of the battery pack is less than or equal to a 
predetermined temperature. 
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